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(57) [Abstract] 

[Problems to be Solved by the Invention] 

In addition to fact that crack when forming is little, the 
birefringence is small, offer digital video disk substrate which 
at same time is superior in transfer property . 

[Means to Solve the Problems] 

polycarbonate -polyorganosiloxane copolymer 
5~100weight %, which consists of polycarbonate structural 
unit which is displayed with (a )below-mentioned General 
Formula (I ) and polyorganosiloxane structural unit which is 
displayed with the General Formula (II ) 

[Chemical Formula 1 ] 
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es«igis»±a(c*^# o.i~io mm%om 

Claims 

(a) — AftaftO) 
[it il 



(Each symbol in Formula is as stipulated in specification . ) 

It is a digital video disk substrate which consists of resin 
composition which and contains (b ) polycarbonate resin 
95-Oweight %, at same time contains above-mentioned 
polyorganosiloxane structural unit at ratio ofO.l - 10 weight % 
on basis of resin component total amount . 

[Claim(s)] 
[Claim 1] 

(a ) General Formula (I ) 
[Chemical Formula 1 ] 



- C 



0 / (R')p (R 2 )« 0 \ 
0-{§KZ-^)-0-C- 



(I) 



(it*, r 1 &is r 2 it. -t*i-f*i/\py>js^, 

mm® i~6 (D7;u*;bgxii:7i-;ug£7F 

C Z ltm&£Mm® 1-20 <7)7;Mrb>S£L 
<\ZT)Wr^mMB& 5-20 <Dv^or;Mr 

S,-0-,-S-,-SO-,-S0 2 XI*-CO-£ *U p JSlIS q 

i*, «ff*i o~4 <ofift« m i* i~i5o 

I/— fiftiC(il) 
Mb 2] 



polycarbonate structural unit and General Formula which are 
displayed with (In Formula, R<sup>l </sup> and R<sup>2 
</sup> show alkyl group or phenyl group of respective 
halogen atom ,carbon number 1~6, those alkylene group of 
single bond ,carbon number 1-20 or cycloalkylene group or 
cycloalkylidene group ,-0-,-S-,-SO-,-SO<sub>2 </sub> 
or-CO- of alkylidene group ,carbon number 5-20 show 
identical or different , Z mutually, as for p and q , as for 
integer , m of 0 - 4 show integer 1 - 1 50 respectively. ) (II ) 

[Chemical Formula 2] 
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(35*. R 3 ~R 6 lis I~6 emu 

R l*-fflBXI*-fflS©*r«»a» n 14 1-60 
;U*VvD^F-y->ftS^i* 5-100 fift%» atf 

(b)^'j*-^*-h^m 95~o a*%***ru 
BifiE»^:fiicso*# o.i~io a»%a>fii^r*^ 

HtiIJM4£ A Zfavt. -teSe(H)"C8**i* 



[It 3] 

(R 7 ), 



digital video disk substrate . which consists of resin 
composition which contains polycarbonate 
-polyorganosiloxane copolymer 5- 100 weight %, and the(b ) 
polycarbonate resin 95~Oweight % which consist of 
polyorganosiloxane structural unit which is displayed with (In 
Formula, R<sup>3 </sup>~R<sup>6 </sup> shows alkyl 
group or phenyl group of respective carbon number 1-6, asfor 
those as for identical or different , A as for organic residue , R 
of divalent as for the organic residue , n of monovalent or 
divalent shows integer 1 - 60 mutually. ) atsame time contains 
above-mentioned polyorganosiloxane structural unit at ratio 
of 0.1 - 10 weight % on basis of resin component total amount 

[Claim 2] 

When component (a ), polyorganosiloxane structural unit 
which is displayed polycarbonate structural unit which 
isdisplayed with General Formula (I ) with Ablock , General 
Formula (II ) is designated as the Bblock , in both ends 
general formula (111 ) 

[Chemical Formula 3] 



(no 



(jt*>R 7 [*/\Py>fll* f **a 1-20 <DTJU 
*JU*,K*ft 6-20 <D7'J-;U»XI*K*» 
7-20 <D7'J— Jl/7;U*;Ug£^U r 14 0-5 © 

s»£si%)^**ft**tt»£*rt* aba 

[MM 3] 

2,2-eX(4-tKP^rV^x-;U) 

Specification 
[0001] 



digital video disk substrate . which is stated in Claim 1 which 
is a ABA type block copolymer whichpossesses endgroup 
which is displayed with (In Formula, R<sup>7 </sup> shows 
aryl group of alkyl group ,carbon number 6-20 of halogen 
atom ,carbon number 1-20 or arylalkyl basis of carbon 
number 7-20, r shows integer 0 - 5. ) 

[Claim 3] 

polycarbonate -polyorganosiloxane copolymer of component 
(a ) and polycarbonate resin of component (b ), digital video 
disk substrate . which is stated in Claim 1 which is something 
which 2 and 2 -bis was induced respectively from (4 
-hydroxyphenyl ) propane 



[Description of the Invention] 
[0001] 
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[0002] 

[&*<Dft(li] 

'&%;0)i}tT<<*5T'&& CD ^ CD-ROM (7) 
81 ft I* . f-fX^g :120mm , =r 4 * *) 
W :1.2mm, ttt&:J|M&*iE-e&*. 

ZtllC*tU -rv^Utf f^Tf^DVDJtf)*! 
f&l*s •r-<'7.^S:120mm, -r-f^^ll :1.2mm. 
««:SIB>te1i , T?*y» Lfc*<oT. T-rX2»tt 
fcLTIt. V* 0.6mm 

x-fX^StSOii^ 1.2mm frb 
0.6mm lZ»«f*4, jftflMtHMIfitSgfeiJ. 

iz % *«*f»o# i J*-**-ha>»^«** 

ja»aflH=it*T*ilW<£i;*-tt^l^lHIH 



[0003] 



[0004] 

J*»l#a>l|shJb<'J>«:<» *o«B 
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[Technological Field of Invention] 

this invention regards digital video disk substrate , it is 
something regarding digital video disk substrate 
whichconsists of polycarbonate resin composition to which 
furthermore as for details, in additionto fact that crack when 
forming is little, birefringence is small,at same time is 
superior in transfer property . 

[0002] 

[Prior Art] 

CD and CDROM or other standard which are a conventional 
optical disc are disk diameter : 1 20mm , disk thick: 1 .2 mm , 
structure : single sheet one surface . 

Vis-a-vis this, standard of digital video disk (DVD ) disk 
diameter :120mm , disk thick: 1.2 mm , structure :both 
surfaces * * with, therefore, as disk substrate , becomes 
thickness 0.6mm . 

This way, when thickness of disk substrate from 1 .2 mm 
becomes thin in0.6 mm , when forming breakage occurs, 
birefringence increases such as,causes undesirable situation . 

As this disk substrate material , from fact that it is superior in 
transparency ,heat resistance , impact resistance , water 
resistance etc,recently, polycarbonate is used. 

In order to prevent crack when forming of said disk substrate , 
when itincreases, birefringence furthermore increases 
molecular weight of polycarbonate of substrate material . 

In addition in order to decrease birefringence , attempt which 
formshas done digital video disk substrate making use of 
ultrasound formation and multistage compression molding , 
high speed fullness formation or other method , but, as for 
decrease of birefringence inaddition to being a satisfactory , 
there is a problem that even with these molding method 
breakage is easy to occur rather, in comparison with 
conventional molding method . 

[0003] 

[Problems to be Solved by the Invention] 

digital video disk substrate to which as for this invention, 
under this kind of status , inaddition to fact that crack when 
forming is little, birefringence is small, at same time is 
superior in transfer property is offered issomething which is 
made objective . 

[0004] 

[Means to Solve the Problems] 

As for this inventor , crack when forming is little, it can 
achieve theaforementioned objective , by using polycarbonate 
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Ttt*W3E£fitofc*S*- aMfitmtl/c. St 

tUt>*>. *ft*m. (a)-^S(I) 
[0005] 
4] 



resin composition which contains polycarbonate 
-polyorganosiloxane copolymer ofspecific structure which is 
superior in mold release property result of diligent researches 
substrate material , concerning digital video disk substrate 
where at same time birefringence issmall, you discovered . 

this invention is something which is completed on basis of 
this knowledge . 

As for namely, this invention, (a ) General Formula (1 ) 
[0005] 

[Chemical Formula 4] 



0 / (R 1 ). (R J ). 0 

C --oA-z-^6Vo4 



\ 



\ 



/ 



(I) 



[0006] 

i%mm i~6 a>7;u4rJi/*Xl*7x=;Hfc£jS 
C z i*iM££,ft«ft i~2o cdtjMtU^s^l 

<l*7;U4r'JT i >S,^§l![5~20<7)v^P7;U+ 
g,-0-,-S-,-SO-,-S0 2 XI*-CO-£jjiU p Rlfi q 

it s ZhZ'ti o~4 (DSU, m li i~i50 
l/-8S5t(H) 

[0007] 

[1b 5] 



R 

I 



R 



R 5 

I 

S i -R 

I 

R 8 



[0006] 

polycarbonate structural unit and General Formula which are 
displayed with (In Formula, R<sup>l </sup> and R<sup>2 
</sup> show alkyl group or phenyl group of respective 
halogen atom ,carbon number 1-6, those alkylene group of 
single bond ,carbon number 1-20 or cycloalkylene group or 
cycloalkylidene group ,-0-,-S-,-SO- r SO<sub>2 </sub> 
or-CO- of alkylidene group ,carbon number 5-20 show 
identical or different , Z mutually, as for p and q , as for 
integer , m of 0 - 4 show integer 1 - 1 50 respectively. ) (II ) 

[0007] 

[Chemical Formula 5] 



(II) 



[0008] 

(3*, r 3 ~r 6 i*. 'ttiztim.mm i~6 oth 
r i*-fiixi* - mco^mms n i* i~6o 

;rt»p^>ftl^«: 5-100 M%, &XS 
(b)#'J*-**-HMI 95-0 SS%££*rU 



[0008] 

It is something which offers digital video disk substrate which 
consists of resin composition which contains polycarbonate 
-polyorganosiloxane copolymer 5-100weight %, and (b ) 
polycarbonate resin 95-0 weight % which consist of 
polyorganosiloxane structural unit which is displayed with (In 
Formula, R<sup>3 </sup>-R<sup>6 </sup> shows alkyl 
group or phenyl group of respective carbon number 1-6, asfor 
those as for identical or different , A as for organic residue , R 
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BifiE»±fiics^ o.i~io m&%(om^x^ 

[0009] 

[0010] 
[it 6] 



of divalent as for (he organic residue , n of monovalent or 
divalent shows integer l - 60 mutually. ) at same time 
contains theabove- mentioned polyorganosiloxane structural 
unit at ratio of 0. 1 - 1 0 weight % on basis of the resin 
component total amount . 

[0009] 

[Embodiment of the Invention] 

component (a ) as regarding resin composition which is used 
as material of the digital video disk substrate (DVD 
substrate ) of this invention , General Formula (I ) 

[00 10] 

[Chemical Formula 6] 



0 / (R') P (R ! ). 0 \ 



(I) 



/ to 



"Oft^tl'S/K'J^)— hlltjil.&fi&.tf— fiS So polycarbonate structural unit and General Formula which 

it(ll) are displayed (II ) 



[00U] 
Mb 7] 



R 



R 5 
I 



— A-Ps i 0 4-S i -R 

N I /"I 



[00ll] 

[Chemical Formula 7] 



(ID 



[0012] 

£«£<*(wt\pc-pos xm^frmizt 

±IB-SS5t(I)lcfclNT, R 1 mS R 2 its 

tf;uS,-fv^Pt^uS,n-^^;uS,-fv^;u 
S,t-^^;uS,T^^S,^VTs;uS,^^rv;u 



[0012] 

So it can use polycarbonate -polyorganosiloxane copolymer 
(Below, PC -POS copolymer you briefly describe. ) which 
consists of polyorganosiloxane structural unit which 
isdisplayed. 

In above-mentioned General Formula (I ), R<sup>l </sup> 
and R<sup>2 </sup> show the alkyl group or phenyl group of 
respective halogen atom ,carbon number 1~6. 

Here, you can list chlorine ,bromine , fluorine , iodine atom as 
halogen atom , you are good with whicheverof straight 
chain ,branched ,cyclic as alkyl group of carbon number 1-6, 
can list for example methyl group ,ethyl group ,n- propyl 
group ,isopropyl group ,n- butyl group ,isobutyl group ,t-butyl 
group ,amyl group ,isoamyl group ,hexyl group ,isohexyl 
group ,cyclohexyl group etc. 
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CCD R 1 Rlf R 2 It.tztflMzm-T'tmfoX 
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p XI/ q I4> i-ft^ft 0-4 OTBSa-CifeSo 

*LT. Z l*J*&£,Rftft 1-20 tD7;Mrb> 
»«L<l47;mr'Jf : ^a,ft*» 5-20 cDv^P 
7;U*U>SSL<l4v?P7^*'Jx> 

S,-o-,-s-,-so-,-so 2 -xi4-co-£*1-„ 

CCT\ ttllft 1-20 <D7jmrl/>**UI*7 
£#*lf 6*1, 5-20 0>i/*P7;U*b> 

Sguiii'^py^Ux^Sturi*, flJ* 
l4v^P^>^^S,v^P^^i/b>S,->^ 
P^^'Jx^S.^P^+v'JT^Sfcirtf 

m 14 1-150 CDgS^^. 
[0013] 

±IE-fiS3C(Il)lCfc^r, R 3 ~R 6 14, **l 
1-6 07;U^;USXI47ix;uS^ 

ZZT?, ftftft l~6 OTi^^mtLXit. If tt 

^^^S > x^juS > n-^pe;i/S > 'fv^Pt^u 

?p^*^uSfc£A<^lfb*t£>. 

CO) R 3 ~R 6 14s tztfWZffi-XtmU-oT^X 

a it-mo>*mm*&*u zomtLxit. 

[0014] 
[ft 8] 



1997-10-7 

group ,cyc!ohexyl group etc. 

This R<sup>l </sup> and R<sup>2 </sup> may be, being 
mutually same, differing. 

In addition, when R<sup>l </sup> is a plural , as for 
R<sup>l </sup> of plural when identical or different , 
R<sup>2</sup> is a plural , R<sup>2 </sup> of plural may be 
being thesame, differing. 

p and q is integer 0 - 4 respectively. 

And, alkylene group of single bond ,carbon number 1—20 or 
cycloalkylene group or cycloalkylidene 
group ,-0-,-S-,-SO-,-SO<sub>2 </sub>- of alkylidene 
group ,carbon number 5-20 or-CO- it shows Z. 

Here, you can list for example methylene group ,ethylene 
group propylene group ,butylene group ,pentylene 
group ,hexylene group ,ethylidene group ,isopropylidene 
group etc as alkylene group or alkylidene group of the carbon 
number 1—20, you can list for example cyclopentylene 
group ,cyclohexylene group ,cyclopentylidene 
group ,cyclohexylidene group etc as cycloalkylene group or 
cycloalkylidene group of the carbon number 5-20. 

m shows integer 1 - 1 50. 
[0013] 

On one hand, R<sup>3 </sup>~R<sup>6 </sup> shows alkyl 
group or phenyl group of respective carbon number 1-6 in 
theabove-mentioned General Formula (II ). 

Here, it is good with whichever of straight 
chain ,branched ,cyclic as alkyl group of the carbon number 
1-6, can list for example methyl group ,ethyl group ,n- propyl 
group ,isopropyl group ,n- butyl group ,isobutyl group ,t-butyl 
group ,amyl group ,isoamyl group ,hexyl group ,isohexyl 
group ,cyclohexyl group etc. 

This R<sup>3 </sup>-R<sup>6 </sup> may be, being 
mutually same, differing. 

A to show organic residue of divalent , as example, 
[0014] 

[Chemical Formula 8] 
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CH2 CH2 CH2 
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CH, 



[0015] 

©$S£# # Si fctS£LTl*S£i:£tt*-r«. 
R l*-fiBXI*-flli<J!>*««*S*-r. 

cct% -fia)*«aattLri*, ±13 a o>k 

#.*fc,Hi©*r«B»iLTH\ i~8 
<D7ju4f-j|/&(0!I;U£j(?ju& > x?ji,&,ii-?p 

*,75;U»,^4r*>JI/*ft£)Xttft*» 6-20 

#«. 

n I* 1-60. »£L<I* 5~40,«fey»*L<lt 
10-30 0)&&£;F-f o 

n4<60Sfflji.*t«fli©aWtt36««TL, DVD 
[0016] 



^©(a)BK»o> pc-pos & 

£t*XI*?57hftS£t*:j!><»*LC ^roSf 

-fiajC(ii)T-s$H^'j^-;i/*VvP4r-9- 

>«ji*<4$B^P^tLfcJi^.ABS,ABA 



[00 15] 

So group etc which is shown can be listed. 

Furthermore, * bond side where sign is attached has 
connectedwith Si in this bivalent group , it means . 

R shows organic residue of monovalent or divalent . 

Here, same ones as those which were illustrated in 
explanation of theabove-mentioned A as organic residue of 
divalent , are listed, it ispossible , in addition, alkyl group of 
carbon number 1 -8 (Such as for example methyl group ,ethyl 
group ,n- propyl group ,isopropyl group ,n- butyl 
group ,isobutyl group ,amyl group ,hexyl group ) or it canlist 
aryl group (Such as for example phenyl group ,tolyl 
group ,xylyl group ,naphthyl group ) of carbon number 6-20 
desirably as organic residue of monovalent . 

n I - 60, shows integer of preferably 5-40, more preferably 
10-30. 

When n exceeds 60, transparency of resin decreases, 
stopsbeing suited as DVD substrate material . 

[0016] 

PC -POS copolymer of this component (a ) block copolymer 
or graft copolymer is desirable,concerning type especially is 
not restricted, is good with thoseof which kind of type . 

As for example block copolymer , when polyorganosiloxane 
structural unit which is displayed polycarbonate structural 
unit which isdisplayed with General Formula (1 ) with 
Ablock , General Formula (II ) is designated as the Bblock , 
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ZtlbfitpV. AB S&tf ABA S^O-v^^a 

£{*ft<*?£LC aba S!?i>v?*a£{* 
A<#jg-efcS. 

m pc-pos aba M?e>v£&S£ 

<*<Di§£, -flft3£(II)lCfclf £ R l*-ffi(T>^ 

Sfc. ABA £?n?/**«£i*lz*}lt*5i** 
S, feftLM*ABS!^Q^*«*i*:|Cj3l*TA 
l=a*-f **«l*i:l/Ctt, -flftiC(lll) 

[0017] 

Mb 9] 

(R 7 ), 



AB type ,ABA type ,BA B type and multi block etc can be 
listed. 

Among these, AB type and ABA type block copolymer are 
desirable, especially ABA type block copolymer ideal. 

When said PC -POS copolymer is ABA type block 
copolymer , R in General Formula (II ) becomes the organic 
residue of divalent , when on one hand, it is a AB type block 
copolymer , R becomes organic residue of monovalent . 

In addition, as endgroup which is connected to A in both end 
groups , or AB type block copolymer in ABA type block 
copolymer , general formula (III ) 

[0017] 

[Chemical Formula 9] 



(no 



[0018] 

Z<7)-f&5e(iII) ICfcl>T.R 7 l*/\P^>JS 
fitm& 1-20 <7)7;U*;ua,gtf£3& 6-20 (D 

T i )-)\smx\tmmi& 7-20 otm-ji/tvu* 
vim® 1-20 (DTj^)^tLxit. mm#,# 

;uS,x^;u*,n-^at°;ua,>fv^Pt 0 ^*,n- 

^^^S,>rV^;US,sec-^^;US,tert-^^;U 

mm$k 6-20 o)7*)-)imtLxits ^§ 
mtizm&mz^Ltei^cDx&'oxb&^L, 

&tm$k 7-20 <7)TU-^7;U^US<!:LT 



[0018] 

So group which is displayed can be listed. 

In this general formula (III ), R<sup>7 </sup> shows aryl 
group of alkyl group ,carbon number 6-20 of halogen atom , 
carbon number 1-20 or arylalkyl basis of carbon number 
7-20. 

Here, you can list chlorine ,bromine ,fluorine ,iodine atom as 
halogen atom . 

As alkyl group of carbon number 1-20, it is good with 

whichever of straight chain ,branched .cyclic , canlist for 

example methyl group ,ethyl group ,n- propyl 

group ,isopropyl group ,n- butyl group ,isobutyI group ,s-butyl 

group ,t- butyl group ,pentyl group ,hexyl group ,octyl 

group ,decyl group ,dodecyI group ,cyclopentyl 

group ,cyc!ohexyl group etc. 

On one hand, it is possible to be something which does not 
possess the substituent on aromatic ring as aryl group of 
carbon number 6-20, and, it is possible tobe something which 
possesses lower alkyl group or other suitable substituent , for 
example phenyl group ,tolyl group ,xylyl group ,naphthyl 
group ,methyl naphthyl group etc can list. 

In addition, it is possible to be something which does not 
possess the substituent on aromatic ring as arylalkyl basis of 
carbon number 7-20, and, it is possible tobe something which 
possesses lower alkyl group or other suitable substituent , for 
example benzyl group ,phenethyl group ,naphthyl methyl 
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£lfbtv5. 

ZO) ABA MO) PC-POS 

5C(IV) 
[0019] 

lit 10] 



(R 1 ), (R 2 ), 
HOH^ZH^-OH • • • (IV) 



group .curnyl group etc can list. 

It can produce PC -POS copolymer of this ABA type , with 
various method , but for example General Formula (IV ) 



[0019] 

[Chemical Formula 10] 



(sc*, r' ,r 2 ,z )P Rif q i*±iatpii:r*ife*. ) 



[0020] 
lit 11] 



H - A 



R ! 
I 



R 1 
I 



-Ps i 0 4-S i -A' 



-H 



R* 



R 1 



bivalent phenol and General Formula which are displayed 
with (In Formula, R<sup>l </sup>,R<sup>2 </sup>,Z,p and 
q is same as description above. ) (V ) 

[0020] 

[Chemical Formula 1 1] 



(V) 



(3t4>» R 3 ~R 6 ,A n l*±ffifcHi:T?fey» A 1 

i* a tmm-mam&mmz yea* 

(VI) 
[0021] 



lit 12] 

(R 7 ), 



OH 



(VI) 



polyorganosiloxane and carbonate ester formability derivative 
which are displayed with (In Formula, as for R<sup>3 
</sup>~R<sup>6 </sup>,A and n being same as description 
above, asfor A<sup>l </sup> it shows organic residue of 
divalent of A and the same kind . ) in in the liquid media , 
General Formula (VI ) 

[0021] 

[Chemical Formula 12] 



[0022] 

(a*, r 7 ai; r i*±BtEi:T?**. )-ca**t 



[0022] 

It can produce efficiently by under existing of end capping 
agent whichconsists of monohydric phenol which is displayed 
with (In Formula, R<sup>7 </sup> and r are same as 
descriptionabove. ) reacting. 

As reaction method , interfacial polymerization method and 
pyridine method etc of public knowledge can be applied. 
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mint* t&4t*?i>y,<7aa*)\>l*, , 7aa'<y 
iSl^if)lc-fia5C(lV)OT-ii7i/- < »U$j§<B$ 



[0023] 

<Efc\ ^*>-ttSe(lV)<J!>-§li7xy-,jUfc«Ift 

sec v)<d^'j ^-;u*v v □ t/- fiftsecvi) 



/•>n^r-9->si;-fia5C(vi)<D^!igff±^j$e 
XT;uff2j£tti3S$t*£i>fc&tf>i*, BtMcd aba 

mo pc-pos 



-^.AB MO PC-POS &S£f*KOl^T£ 
S.l£±fB-ll85e(lV)T*££*i-5-filIi7i/-;u 

fttf— fcScvi)T?»*:|v5— fl57x./--,/u©# 

(VII) 
[0024] 
lit 13] 

R 3 R 5 
H — A 4-S i 0 4"S i -R' • • 
R 4 R 6 



In blend of solution which melts bivalent phenol of General 
Formula (IV ) in the solution and aqueous alkali solution 
(Such as sodium hydroxide water solution ,potassium 
hydroxide aqueous solution ,sodium carbonate aqueous 
solution ) which melt polyorganosiloxane of General Formula 
(V ) in the for example methylene 

chloride ,chloroform ,chlorobenzene ,carbon tetrachloride or 
other inactive organic solvent , blowing phosgene or other 
carbonate ester formability derivative , it does interfacial 
polymerization . 

At time of this reaction, beforehand or certain extent of 
reaction itis good to add end capping agent of General 
Formula (VI ) to reaction system with step which advances. 

In addition as catalyst , also it is effective in reaction system 
to add the triethylamine or other tertiary amine . 

[0023] 

Furthermore, polycarbonate oligomer is manufactured 
beforehand with bivalent phenol and carbonate ester 
formability derivative of General Formula (IV ), 
polyorganosiloxane of this oligomer ,General Formula (V ) 
and end capping agent and inactive organic solvent and 
aqueous alkali solution , which description above of General 
Formula (VI ) are done furthermore mixing agitating catalyst 
with predetermined proportion ,also method which does 
interfacial polymerization is effective. 

In addition, according to pyridine method , if of bivalent 
phenol of General Formula (IV )which is a starting material 
and polyorganosiloxane of General Formula (V ) and end 
capping agent of the General Formula (VI ) are melted of 
pyridine or in mixed solvent of pyridine and the inert solvent 
and phosgene or other carbonate ester formability derivative 
is blown in this solution , PC -POS copolymer of desired 
ABA type isacquired. 

But on one hand, concerning PC -POS copolymer of AB type 
it can produce withvarious method , under existing of 
monohydric phenol which is displayed with bivalent phenol 
and General Formula (VI ) which are displayed with for 
example above-mentioned General Formula (IV ), 
polycarbonate oligomer and General Formula (VII ) 

[0024] 

[Chemical Formula 13] 



• (VII) 



Page 12 Paterra Instant MT Machine Translation 



JP1997265663A 



1997-10-7 



[0025] 

(a*.R , i*-ffia>3&«»,«*i<ft*» 1-8 
<7)T;u*;uSX(*m^lk 6-20 <dtu-;uS£ 
*u r 3 ~r 6 ,a n tt±cfcHi:-efcftp )v 

aS(*.-»a(VI) ©*«ff±ao>S«ET, 
-»jC(iv)©-flB7xy— ;i/t^7.y>(Dcfc9^ 

[0026] 

±IE-ttSC(IV)T?aE*tl*-«^x/-jUtLT 
I*. »*ft*0>*<fc*#, W= 2,2-tfX(4-tKn 

b?X?x/— ;U A 121^©— B^xy— ;UtLT 

I*, ^J^Iiex(4.tKa+v7x-;u)^> ; 

eX(3,5-V<7PP-4-tKP^rV7xx;U)y^>; 

e^(3,5-v^;u-4-tKP+v7x-;i/)y^> ; 

1.1- ex(4-tKP+i/7xx.;u)x^>; 

1.2- eX(4-tKP^rV7xX;U)X^>; 

2-y^ ;u-i,i-ex(4-tKP*v^x-;u)^p/\° 

>; 

2,2-eX(3,5-vy^;U-4-tKP+v^xx;u)3fP 
i-x^;u-i,i-e7.(4-tKP+v^x-;U)^P/^ 

>;2,2-lfX(3,5-S/^PP-4-tKP*i/7x-;U)^ 
P/Oj^-tf^S-v^P^-tKP+i/^xx. 

;U)^P/0;2,2-lfX(3-^PP-4-tKP*i/7x 
x.jU)3fp/0;2,2-tfX(3->^;U-4-tKP^ri/^ 
xX;U)^P/\°>;2,2-eX(3-7;U^P-4-tKP^r 
2/7x— ;U)^P/«>;l,l-lf^(4-tKP*5/7x- 
^)^$>;2,2-t*X(4-tKP*y7i-;i/)^ 
>;I,4.eX(4-tKP^rV^xx;U)^>;2,2-t # X 
(4-tKP^v7xx;U)K>^>;4.y^jU-2,2-t* 
X(4-tKP^S/^xX.jU)/<>^>;2,2.tfX(4-tK 
P+i/7xX.;U)/s+-y->;4,4-tfX(4-tKP*v 

^XX;U)/N^>;2,2-tfX(4-tKP*V^XX 

;u)y+>;i,io-tfX(4.tKP*v7x-;u)-T* 

>;l,ueX(4-tKP+v7xx;U).3,3,5-h'J>^ 
;US/^P^**>;2,2-lf^(4-tKa4r^7x= 
;U)-l,l,l,3,3,3-^4-9-7;U^P^P/^>^i:0 



[0025] 

polyorganosiloxane where single end which is displayed with 
(In Formula, R&apos; shows alkyl group of organic group , 
for example carbon number 1 -8 of monovalent or ary 1 group 
of carbon number 6-20, R<sup>3 </sup>~R<sup>6 </sup>,A 
and n is same as description above. ) is sealed canbe produced 
efficiently by reacting. 

In solvent method , namely methylene chloride or other 
organic solvent under existing of end capping agent of acid 
acceptor , General Formula (VI ) of public knowledge , 
reaction or said bivalent phenol and carbonate diester with 
bivalent phenol of General Formula (IV ) and precursor like 
phosgene (Such as for example diphenyl carbonate ) with it 
can manufacture said polycarbonate oligomer , with 
transesterification . 

[0026] 

There are various ones, as bivalent phenol which is displayed 
with theabove-mentioned General Formula (IV ), but 
especially 2 and 2 -bis (4 -hydroxyphenyl ) propane 
{bisphenol A } is ideal. 

As bivalent phenol other than bisphenol A , for example bis (4 
-hydroxyphenyl ) methane ; 

bis (3 and 5 -dichloro -4- hydroxyphenyl ) methane ; 
bis (3 and 5 -dimethyl -4- hydroxyphenyl ) methane ; 
1 and 1 -bis (4 -hydroxyphenyl ) ethane ; 

1 and 2 -bis (4 -hydroxyphenyl ) ethane ; 

2 -methyl -1,1- bis (4 -hydroxyphenyl ) propane ; 

2 and 2 -bis (3 and 5 -dimethyl -4- hydroxyphenyl ) propane ; 

1 -ethyl -1,1- bis (4 -hydroxyphenyl ) propane ;2,2- bis (3 and 
5 -dichloro -4- hydroxyphenyl ) propane ;2,2- bis (3 and 5 
-dibromo -4- hydroxyphenyl ) propane ;2,2- bis (3 -chloro -4- 
hydroxyphenyl ) propane ;2,2- bis (3 -methyl -4- 
hydroxyphenyl ) propane ;2,2- bis (3 -fluoro -4- 
hydroxyphenyl ) propane ; 1 , 1 - bis (4 -hydroxyphenyl ) 
butane ;2,2- bis (4 -hydroxyphenyl ) butane ;1,4- bis (4 
-hydroxyphenyl ) butane ;2,2- bis (4 -hydroxyphenyl ) 
pentane ;4- methyl -2,2- bis (4 -hydroxyphenyl ) pentane ;2,2- 
bis (4 -hydroxyphenyl ) hexane ;4,4- bis (4 -hydroxyphenyl ) 
heptane ;2,2- bis (4 -hydroxyphenyl ) nonane ;l,10-bis (4 
-hydroxyphenyl ) decane ; 1 , 1 - bis (4 -hydroxyphenyl ) - 3, 3 
and 5 -trimethylcyclohexane ;2,2- bis (4 -hydroxyphenyl ) - 1, 
1 , 1,3,3 and 3 -hexafluoropropane or other dihydroxy diaryl 
alkanes , 1,1- bis (4 -hydroxyphenyl ) cyclohexane ;1,1- bis (3 
and 5 -dichloro -4- hydroxyphenyl ) cyclohexane ; 1,1- bis (4 
-hydroxyphenyl ) cyclodecane or other dihydroxy diaryl 
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tKa+v^x-;U)i/<7P^-9->;l,l-lf^(3,5- 

>;l,l-ex(4-tKP+v7x^.;U)v<7P J r*>^ 
<!:0vtKP^vv/TU-^v<7PT;U*>S. 
e7,(4-tKP+V^x-;U)X;U7n>;e7,(3,5.v 

>^;u-4-tKP^rv7x-;u)x;u^>;t*x(3-^ 
pp-4-tKP+v^x^;u)x;U7tx>^if(DvtK 

P^rVVT';-;UX;U7f>>S, tfX(4-tKP+V 
7i-Jl/)i-f^;t^(3,5-y>f^4-tKP* 

jH-fJH, 4,4' .ytKP+v^> v ;7x; 
>;3,3' ,5,5' --rh^^U-M' -vbKP*v'<> 

tfZ(4-tKo*S/7x-;u)^ju^-rK;lfX(3- 

>^;U-4-tKP^rV^x-;U)X;U^>rK;t^(3 s 5- 

vy^;u-4-tKP^v^x-;u)x;U7-rK^if(D 
S?tKa*S/S?7U— JUX;U7-fKBI, bfX(4-LK 
p*e/^x-;u)x;u**i/Kftif©S?tKa+i/ 

[0027] 

*fc.-ttiC(vi) ■ea*tt*-fiB7xy— jkd 

*4S(?JhJWtLTI*. «JLtf7i/HI/;o-n-^ 
^7iy-;b;m-n-?f;Wx/- ;U;p-n-^;U7 

x/-;U;p--fV^;U^x>'-;U;o-t-^;U7xy 
-;U;m-t-^^;U37x/— ;U;p-t-^^;U7x/- 
;U;o-n-^>^;U7x/— ;i/;m-n-^>f;i/7x/ 
— ;U;p-n-^>^;U7xy— ;U;o-n-^+v;U^x/ 
— ;U;m-n-^+v;U7xy— ;U;p-n-^+v;U7x 
/— ;U;o-v£P^+vJU7x/— JUjm-V^P'N 

*vJl/7x/— JU;p-v£P^vJU*7x/— ;U;o- 
7x-;U7xy— ;U;m-7x-;U7xy— ;U;p-7x 
-;i/7x/-JWo-n-y-;i/7xy-Jl/;m.n.y-;i/ 

7xy— ;u;p-n-y— ;u^xy— ;u;o-{7S;u7xy— 
;u;nv^s;u^xy— ;u;p-<7^;u7xy— ;u; 0 -^-7 
^^^xy-^inv^^yu^xy-^ip-^-^^ 

jU^xy— ;U;2,6-V-t-^;U7x/— ;U;2,5-v-t- 
'JWJx.J— ;U;2,4-$/-t-?^U7xy— ;U;3,5- 
y-t-^f il/7x/- ;i/;2,5-v<7S;U7xy — 

[0028] 

Z(D(a)fi)c#(D PC-POS #fi£i*l3fcl+&MB 



cycloalkane , You can list bis (4 -hydroxyphenyl ) sulfone ;bis 
(3 and 5 -dimethyl -4- hydroxyphenyl ) sulfone ;bis (3 -chloro 
-4- hydroxyphenyl ) sulfone or other dihydroxy diaryl 
sulfone , bis (4 -hydroxyphenyl ) ether ;bis (3 and 5 -dimethyl 
-4- hydroxyphenyl ) ether or other dihydroxy diaryl ethers , 
4,4&apos; -dihydroxy benzophenone ;3,3&apos; ,5,5&apos; 
-tetramethyl -4,4&apos; -dihydroxy benzophenone or other 
dihydroxy diaryl ketones , bis (4 -hydroxyphenyl ) sulfide ;bis 
(3 -methyl -4- hydroxyphenyl ) sulfide ;bis (3 and 5 -dimethyl 
-4- hydroxyphenyl ) sulfide or other dihydroxy diaryl 
sulfides , bis (4 -hydroxyphenyl ) sulfoxide or other 
dihydroxy diaryl sulfoxide etc. 



It is possible to use these bivalent phenol with alone , 
combining 2 kinds or more touse it is possible. 

[0027] 

In addition, you can list for example phenol ;o-n- 
butylphenol ;m-n- butylphenol ;p- n- butylphenol ;o-isobutyl 
phenol ;m-isobutyl phenol ;p- isobutyl phenol ;o-t-butyl 
phenol ;m-t-butyl phenol ;p- t-butyl phenol ;o-n- pentyl 
phenol ;m-n- pentyl phenol ;p- n- pentyl phenol ;o-n- hexyl 
phenol ;m-n- hexyl phenol ;p- n- hexyl phenol ;o-cyclohexyl 
phenol ;m-cyclohexyl phenol ;p- cyclohexyl phenol ;o-phenyl 
phenol ;m-phenyl phenol ;p- phenyl phenol ;o-n- 
nonylphenol ;m-n- nonylphenol ;p- n- nonylphenol ;o-cumyl 
phenol ;m-cumyl phenol ;p- cumyl phenol ;o-naphthyl 
phenol ;m-naphthyl phenol ;p- naphthyl phenol ;2,6-di-t-butyl 
phenol ;2,5-di-t-butyl phenol ;2,4- di-t-butyl 
phenol ;3,5-di-t-butyl phenol ;2,5-dicumyl 
phenol ;3,5-dicumyl phenol etc as end capping agent of 
monohydric phenol which is displayed with General Formula 
(VI ). 



It is possible to use these with alone , combining 2 kinds or 
more to useit is possible. 

[0028] 

If said polyorganosiloxane structural unit should have 
contained at least at ratio of 0. 1 weight % concerning ratio of 
polycarbonate structural unit which is displayed with 
theaforementioned General Formula (1 ) in PC -POS 
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*,»iij«»±aica^ 0.1-10 m&%(Dm 

Z<D PC-POS #S£tt©»JSH$l::. tKU 
Ua-#*-h*SS*ft.£RMlCl4 pc-pos 

[0029] 

dvd a«a>»»tLrfflL^*t«« 



HfiB7xy— JUtLTtt* fiJfE(a)J&#<7) PC-POS 

trt^cffl^rtcfci^ Ctl&O+T?. W= 2,2- 
tfX(4-tKP4ri/7x-;u)^a/<>(t*X7xy— 
il/A)A<»aTfe5o 

[0030] 



copolymer of this component (a ) and polyorganosiloxane 
structural unit which is displayed with General Formula (II ), 
especially restriction is not. 

content of this polyorganosiloxane structural unit under 0. 1 
weight % occasion where resin composition is manufactured, 
it controls it is not possible in range ofO.l - 10 weight % 
content of polyorganosiloxane structural unit , on basis of 
resin component total amount . 

Furthermore, when producing this PC -POS copolymer , also 
homo polycarbonate which does notinclude 
polyorganosiloxane structural unit is produced, substantially 
becomes blend of the PC -POS copolymer and homo 
polycarbonate , but here it does also this blend calls 
copolymer . 

[0029] 

Regarding resin composition which is used as material of 
DVD substrate of the this invention , it can use polycarbonate 
resin component (b ) as. 

As for this polycarbonate resin , concerning manufacturing 
method as for especially restrictionit is not, reacting directly 
bivalent phenol and phosgene with interfacial polymerization 
method ,it is possible to be something which it acquires, to be 
somethingwhich is acquired in addition bivalent phenol and 
carbonate diester with method (melt polymerization method ) 
which transesterification is done with molten state it is 
possible. 

As bivalent phenol , concerning production of PC -POS 
copolymer of theaforementioned component (a ) same ones as 
those which were illustrated attime of explaining are listed, it 
is possible , inaddition, hydroquinone and 9 and 9 -bis can use 
also (4 -hydroxyphenyl ) fluorene and those halogen 
derivative etc. 

one kind it is possible to use these, combining 2 kinds or more 
to use it ispossible, but among these, especially 2 and 2 -bis (4 
-hydroxyphenyl ) propane (bisphenol A )is ideal. 

In addition, you can list for example diphenyl carbonate or 
other diary! carbonate , dimethyl carbonate and diethyl 
carbonate or other dialkyl carbonate etc desirably as the 
carbonate diester . 

one kind it is possible to use these, combining 2 kinds or more 
to use it ispossible, but among these, especially diphenyl 
carbonate is ideal. 

[0030] 

When producing this polycarbonate resin , usually it can use 
end capping agent . 
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pc-pos &m£&<D®i&iz^xommzt$ 

t>-&xmi*xt&i\ 

I*. 

zo)^m\tLx\t^mm 3 ■tt±«rr*fc 

#J*tf l,! f l-h'JX(4-tKP*S/7x-;b) 
i*>;ar,ar * ,Qf"-h'JX(4-tKP+v^x- 
;u).i,3,5-KU-rv^at 0 ;u^>if>;i-[a-^;u 
- or -(4' -fc Ka+v^x^;U)x^;u]-4-C a ' , or ' - 

□ □^'Jv>;h»J>U^h^;-r-tl-^>eX(o-^U 
[0031] 

#&ej?<D DVD *«©*t»tLrffli^*i*« 
fliia^%icfciNri*,itji2(a)/ig»(D pc-pos 

*«^{*i(b)j«#©#U*-**-M»llfc© 
*J£l*.(a)J*#3&< 5-100 Stt%T\ (b)j£#A< 

DVD S«A<#e>tl*l>o 
Z(DfiA< 0.1 fift%5fc35T-Ii DVD Sffi/£JF2B# 

icfflti*<±i:*33**i4<*y,*fc io aa%£ 

ffl5t*t»KHiatfPBtt*<«TL,DVD SIS 
0.5-6 aS%<7>®Hrt<#®T?fc£ 0 



[0032] 

10000-17000 (DftffllZfe&CDjWSUV 



If this end capping agent should have been monohydric 
phenol , especially is notrestricted, same ones as those which 
it illustrated at time ofexplaining concerning production of PC 
-POS copolymer of for example aforementioned component 
(a ), as end capping agent can list. 

one kind it is possible to use these, combining 2 kinds or more 
to use it ispossiblc. 

Furthermore, when producing this polycarbonate resin , in 
range where effect of this invention is not impaired, it is 
possible to jointly use branching agent with bivalent phenol 
according to need. 

compound , for example 1,1,1- tris (4 -hydroxyphenyl ) 
ethane ;;al, the;al ' and the;al "-tris which possess the 
functional group 3 or more as this branching agent (4 
-hydroxyphenyl ) - I, 3 and 5 -tri isopropyl benzene ;1- {;al 
-methyl -;al - (4 &apos; -hydroxyphenyl ) ethyl } - 4 - you can 
list the{;al 1 and;al '-bis (4 &apos;&apos; -hydroxyphenyl ) 
ethyl } benzene ;fluoroglycine ;trimellitic acid ;isatin bis 
(o-cresol ) etc. 

It is possible to use these with alone , combining 2 kinds or 
more to useit is possible. 

[0031] 

As for ratio of PC -POS copolymer of aforementioned 
component (a ) and polycarbonate resin of component (b ), 
component (a ) with 5-100 weight %, component (b ) isrange 
of 95 - 0 weight % regarding resin composition which is used 
as material of DVD substrate of this invention . 

Quantity of component (a ) is not acquired under 5 weight % 
DVD substrate which possesses desired property . 

In addition, content of polyorganosiloxane structural unit 
which is displayed with theaforementioned General Formula 
(II ) in this resin composition is range of 0.1 - 10 weight % 
onbasis of resin component total amount . 

This quantity under 0. 1 weight % is a possibility crack 
occurring attime of DVD substrate molding , in addition when 
it exceeds 10 weight %, heat resistance and stiffness decrease, 
become inadequate as DVD substrate material . 

crack prevention characteristic at time of substrate molding , 
from balance or other aspect of heat resistance and stiffness , 
as for content where this polyorganosiloxane structural unit is 
desirable, in range of 0.3 - 8 weight %, range of especially 0.5 
-6 weight % is ideal on basis of resin component total 
amount . 

[0032] 

In addition, as for viscosity average molecular weight of this 
resin composition it is desirable to be arange 10000 - 17000. 
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CCD ttg^tt^fltf 10000 ^mV\t DVDS 
17000 Zmtttm^tlZ DVD gffi©1SH#T 

DVD Sffi/SJfmOgJftlfijt&t/ DVD S«<D 

y»*U*IEHI* 12000-16000 T?&y,1*lC 
13500-15500 <73|gH*<»Si"Cfe*o 



Cfl>fflB§ttliM*l*. MI2(a)fi£»CD PC-POS ft 



[0033] 

PPX^U^^WKMM^-i^PP^P 
K'Mcy-yu^x-^jTtxX^T-rKh'JxctKP 

X7T-rh;2-X^;U^^rv;i/v7x-;U7t>^-X7 

Whfc<t*<D^/7JU*;uv7U-- ;i/7t^x7r>r 
h;HJ>^ ;u^X7x-H>Ux^;U7t^xyx— K 
h'J^^/nx^x-KK'J^-^^^X^x-K 
hU^vJU^X^x-Kh'J^^^xv^^^x 
-h,v7,x7'J;U^>^xiJ7.V^^UvmX7x 
-h,hUX(2^PPif;i/)t^7x- KMM 
(23-v^PP^Pt°;U)*7,7x~h^i:c7)hU7 
;U+;U7txX7x-h;hUv^P^^rV^X7x 
-h^i:(7)h , Jv^P7^;U^X7x--h;h , J7 
xx^TtxX^x-h^'J^L/v^^X^x-KH'J 
X(yx;U7xx;u)^X7x— h,2-x^;u^xx;u 

v7xx;U7fxX7x-h^<!:<DhU7 , ;-;U^X7 



This viscosity average molecular weight under 10000 is a 
possibility crack occurring at thetime of DVD substrate 
molding , in addition when it exceeds 17000, birefringence of 
the DVD substrate which is acquired increases. 

From crack prevention at time of DVD substrate molding and 
birefringence or other aspect of the DVD substrate , range 
where this viscosity average molecular weight is more 
desirable with 12000-16000, especially range 13500 - 15500 
is ideal. 

As for this resin composition , PC -POS copolymer of 
aforementioned component (a ) and the polycarbonate resin of 
component (b ) it is possible to be something which 
blendedwith suitable kneader , to be something which in 
addition dry blend is donesimply it is possible. 

Furthermore, in range where objective of this invention is 
notimpaired, various additives , for example 
antioxidant , lubricant (mold release ), it is possible to this 
resin composition , to combine the inorganic filler , flame 
retardant ,colorant etc appropriately with desire. 

[0033] 

As above-mentioned antioxidant , phosphorus type 
antioxidant is desirable, can list the for example trimethyl 
phosphite ,triethyl phosphite ,tributyl phosphite ,trioctyl 
phosphite ,tri nonyl phosphite ,tridecyl phosphite ,tri 
octadecyl phosphite ,distearyl pentaerythrityl di phosphite ,tris 
(2 -chloroethyl ) phosphite ,tris (2 and 3 -dichloropropyl ) 
phosphite or other triatkyl phosphite ;tricyclo hexyl phosphite 
or other tricycloalkyl phosphite ;triphenyl phosphite ,tricresyl 
phosphite ,tris (ethyl phenyl ) phosphite ,tris (butyl phenyl ) 
phosphite ,tris (nonyl phenyl ) phosphite ,tris 
(hydroxyphenyl ) phosphite or other triaryl phosphite ;2- 
[echiruhekishiaijifeniruhoosufaito ] or other monoalkyl diary! 
phosphite ;trimethyl phosphate ,triethyl phosphate ,tributyl 
phosphate ,triocty! phosphate ,tridecyl phosphate ,tri 
octadecyl phosphate ,distearyl pentaerythrityl 
diphosphate ,tris (2 -chloroethyl ) phosphate ,tris (2 and 3 
-dichloropropyl ) phosphate or other trialkyl 
phosphate ;tricyclo hexyl phosphate or other tricycloalkyl 
phosphate ;triphenyl phosphate ,tricresyl phosphate ,tris 
(nonyl phenyl ) phosphate ,2- ethyl phenyl biphenyl 
phosphate or other triaryl phosphate etc. 



It is possible to use these with alone , combining 2 kinds or 
i i ibl 
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[0034] 

#Sgej5<7) DVD »«l*.±E*'J*-**-h 



[0035] 

JttWUEl*, »« 300-345 deg C <D©5ffl. 
Sffittatt 80-125 deg C (DfBHT?&&. 



mtf 345 deg C £ffl5L5£#U*--tf*-hfl>* 



dvd a«i*awttic«tLri^ct36^w* 

bl*. Kl*Aft<tf$Ut*<« 125 deg C 



»ai*irBiLrii i50cm 3 /»m±. »* 

L<l* 200cm 3 /»m±A^«T?fc4 0 



[0036] 

ca>*5l=LT»6*tfc*»Wfl> dvd gffifi 



more to useit is possible. 
[0034] 

In addition, for example stearyl alcohol and you can list 
stearic acid monoglyceride ,pentaerythritol stearic acid ester 
or other stearic acid ester , or beeswax etc the lubricant (mold 
release ) as. 

These lubricant mold release property when forming have had 
action which improves. 

It forms as for DVD substrate of this invention , making use 
of material whichconsists of various added component which 
are used by above-mentioned polycarbonate and desire there 
is not especially restriction, but concerning the molding 
method , can use die for disc molding , injection molding or it 
can use also ultrasound formation and multistage compression 
molding ,high speed fullness formation or other method for 
other than conventional molding method which compression 
molding is done. 

[0035] 

As for molding temperature , range of usually 300 - 345 deg 
C, as for die temperature it is a range of usually 80 - 125 deg 

C. 

For decreasing and transfer property improvement 
birefringence , fluidity of resin it is necessary to improve, but 
when molding temperature exceeds 345 deg C,deterioration of 
polycarbonate occurs, there is a possibility transparency 
decreasing. 

DVD substrate is superior in transparency , it is a essential . 

In addition, concerning die temperature , higher one is 
desirable from thepoint of flow property improvement , but 
when it exceeds 1 25 deg C, there is apossibility shape of 
substrate deteriorating. 

Furthermore, 1 50 cm <sup>3 </sup>/second or more , 
preferably 200cm <sup>3 </sup>/second or more are 
profitable in regard to injection rate . 

This injection rate under 150 cm <sup>3 </sup>/second 
molding material quench being done inside the die , fluid 
pressure loss becomes large, orientation of resin increases, as 
aresult, is a possibility strain or other deficiency occurring in 
molded article . 

In addition, as material of die there is not 
especiallyrestriction, can use metal ,ceramic ,graphite etc. 

[0036] 

DVD substrate of this invention which it acquires in this way 
is ideal as substrate of various digital video disk (DVD 
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tff^TVT^CDVD 77X'J--)<D&*S<t:L-Cjff 
*#§BJ30> DVD gffifcffll^T-TV^Utff^T 

«S.tfjaMX8l=«fc l A SSfilC ftlMA 

So 

lis mtfx^b>-&ggfc:-;U&«£t*:(EVA) 
»,7Ky7SK3R<fif3b<*lf&iti«. 

A£,7£U;u£,vVa->£fc<h*jb<£lfb*u 

fc£<DWM*>--h«>7^5jgfc£©StMa>*>- 
[0037] 

*JftB$SIEfll=j:y$&fc£L<K9iT 

5 «*%*im;w>a*»» 400 
;u a <D*BMb*MJ*A*»»*H«lU:. 

*mbW*A*»»*» 138 'j^h;u/B#^w 

3IE*"C» *fc^U>^Q7-f K* 69 UvM/ZB* 
BOSUH** rtS 10mm, ffft 10m (D^SSI^ 

>SJfe»Lr 10.7kg/B#RS]<&jjiEfiT?l!fc#&.?K3 

&IU2MES 25 deg C ic^ofco 

ffijgO pH I* 10-1 1 *jR?-J:5l=H8L 

fc. 
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family ) such as read-only type ,added signal type , rewriting 
type. 

As method which produces digital video disk substrate 
making use of DVD substrate of the this invention there is not 
especially restriction, method which is similarto case of 
conventional Kong puncture jp7 disk can be used. 

With for example film formation step , after on said 
substrate , protective layer and recording layer areprovided, 
furthermore hardcoat layer and according to need overcoat 
layer are provided on that and2 disk single sheet being 
produced, general method. It does to paste together making 
use of for example hot melt adhesive and adhesive sheet , the 
desired digital video disk is acquired by attaching hub 
according to need. 

In this case you can list for example ethylene-vinyl acetate 
copolymer (EVA ) system, polyolefin type synthetic rubber 
system and polyester ,polyamide etc as hot melt adhesive 
which is used. 

On one hand, you can list for example rubber 

type ,acrylic silicone type etc as adhesive of adhesive sheet , 

youcan list sheet of for example 

polyester ,po!yimide ,polyurethane type ,poIyolefin type or 
other resin sheet and aluminum foil or other metal in addition 
as material of sheet . 

[0037] 

[Working Example(s)] 

Next, this invention furthermore is explained in detail with 
Working Example , but this invention is not something which 
is limited with these examples. 

Manufacturing Production Example 1 polycarbonate oligomer 

bisphenol A 60kg was melted in 5 weight %sodium hydroxide 
water solution 400liter , sodium hydroxide water solution of 
bisphenol A wasmanufactured. 

Next, sodium hydroxide water solution of this bisphenol A 
which is kept in room temperature , with the flow of 138 
liter/hr , in addition with flow of 69 liter/hr , itintroduced 
methylene chloride into tubular reactor of inner diameter 
10mm ,tube length 1 0m through orifice plate ,laminar flow 
did phosgene in this and reacted to recording and 3 hours 
continuous with flow of 10.7 kg/hr . 

tubular reactor which is used here had become duplex tube , 
in jacketed portion maintained discharge temperature of 
reaction mixture at 25 deg C through cooling water . 

In addition, as shown 10 - II, you adjusted pH of discharged 
liquid . 

separation and removal it did aqueous phase by standing 
d i i i hi h i i i hi 
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(220 U'yHU)£tS15U7Kua-**-M-'J=r 
[0038] 

(PDMS)(DSiig 

^t-^^^^^i/^OT-h^^O^-y-^ 1483g, 
l,l,3,3--rh7^l/i/vP^-9-> 96g &tf 86 fi 

a%g!tii35g$igif , sa-c nmmmftLtco 
**n*r i B*niHl#U:. 

AlvC&aU 150 deg C TP 3torr \ZXU 

ffiaSffll/C«»j&1fe*l&l*fc. 

2-7 , 'j;i/^i/— ;u 60 g i:tt<baft-7;u39— h 

«*tLT0>^7^ 0.0014g i©»*HllC, ± 
CT?#&*lfc*«fJU294g*90 deg CT'^ilDL 

*Wb 3 «pima»Lfc. 

1 15 deg CfTC^SLT iSffl^S* Lfco 

8B*«X*$MKNMR)a>llSl=«fc*lli» f# 
btlfc^ffi^xy— JU PDMS OPtMsirtS* 

*is&VL<j>mvi&Lmt 30 -cfcofco 

[0039] 

§l'&m 3 PC-PDMS #fi£ft A <D$l& 
Sffifll 2T?»&ftfc£l£tt PDMS185g£>^b 

MitoK'J*-**- KJ-y=T*-*« 10 'Jyh 

&OT\ Z*l\Z. TKSHb^HJ^A 26g £?J< 1 'J 
^h;H-j§fi?$-t+fct<D<th'JX^^T5> 5.7 5 
>)i)'>h)l>$:1)QZ.X 500rpm T*M;UI~T 1 B#P B 1Jf 

5.2 «m%0)7kig<t^HJ'i7A7K;§& 5 
U-vh;HceX"7x/— ;U A600g £j§$£-t*7=fc 
©. J^b^a^-fK 8 'JyHU&tf p-tert-^ 
;i/7x/— ;U 123.5g Ztiaz.. 500rpm T'MSICT 

y^b^n^-fK 5 jU&tf * 5 'J-vh 
JUSin*.* 500rpm T'^SICT 10 ftffltiinLtz 

Z<DG®m 0.03 «5t©*lM:*HJ»>A*» 
~ 5 02 — ' 5 
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doing reaction mixture which itacquires in this way, 
methylene chloride phase (220 liter ) recovered, acquired 
polycarbonate oligomer solution . 

[0038] 

Production of Production Example 2 reactivity poly 
dimethylsiloxane (PDMS ) 

It mixed octamethylcyclotetrasiloxane 1483g, 1,1,3,3- 
tetramethyl disiloxane 96g and 86 weight %sulfuric acid 35g, 
1 7 hours after agitating, itseparated oil phase with room 
temperature , 1 hour it agitated including the sodium 
hydrogen carbonate 25g. 

It filtered next, with 1 50 deg C vacuum distillation did filtrate 
with 3 torr and excluded low boiling substance . 

While in blend of platina 0.00 1 4g 2 -ally I phenol 60g and as 
platinum chloride -al * Ra jp7 complex ,after adding oil 294g 
which is acquired at description above with 90 deg C, 
maintaining this blend at temperature of 90 - 115 deg C 3 
hours it agitated. 

It extracted product with methylene chloride , thrice washed 
with aqueous methanol of 80 weight %, excess excluded 2 
-allyl phenol . 

It dried product with anhydrous sodium sulfate , in vacuum 
temperature rise did to 1 15 deg C and removed solvent . 

According to measurement of core magnetic resonance 
spectrum (nmr ), repeat number of dimethyl silano oxy unit of 
end phenol PDMS which is acquired was 30. 

[0039] 

Production of Production Example 3 PC -PDMS copolymer A 

Melting reactive PDMS I85g which is acquired with 
Production Example 2 in methylene chloride 21iter , itmixed 
with polycarbonate oligomer solution lOliter which it acquires 
with Production Example 1 . 

Next, in this, with 500 rpm 1 hour it agitated with room 
temperature including thing and triethylamine 5.7ml which 
melt sodium hydroxide 26g in water 1 liter . 

After that, those which melt bisphenol A 600g in sodium 
hydroxide water solution 5Iiter of 5.2 wt% . Including 
methylene chloride 81iter and p- 1- butylphenol 123.5g, with 
500 rpm 1 hour it agitatedwith room temperature . 

Next, with 500 rpm 10 min after agitating, standing it did with 
room temperature including methylene chloride 51iter and 
water 5 liter , fraction collection did the organic phase . 

This organic phase with sodium hydroxide water solution 
5li f0 03 1 ihh d hi i id 51i f Ik li 



Page 20 Paterra Instant MT Machine Translation 



JP1997265663A 

m 5 i)«wQTii>M$tfts 0.2 mmo)t&& 5 

'JvM/T?I*a». * 5 u-vh;u-c*7Kjfc(2 [5j)^ini 

^>(PC-PDMS)*fi^(* A ^ 

Z0) PC-PDMS &fi£(* A ©HSJf spfcltf^M 
(Mv)&tf PDMS «jgm(4(D#Wfi^ ffi 1 SIC 
<F"3~ o 

[0040] 

Sl£«i 4 PC-PDMS #8£<* B (DlJjg 

3 |C&l*T. SfSft PDMS185g £ 93g 
IZ X p-tert-^JU^x/— ;U 123.5g^ p-<75;U7x 

i74.5 g ic« *.fciaMM\ KiSffiJ 3 fcnfll 

ICLT PC-PDMS &a£i* B 

Z(D PC-PDMS ^S^(* B (DUfcJt^fcJtf^ft 
&tf PDMS 1 SIC^ 

to 

[0041] 

5 #'J*-jK*-h»8B C a>§&i£!a& 

10.0 'Jvt-MZ p-tert-^;U7x/-;U 123.5g £ 

;U A:800g, NaOH:420g, 7K:6.55 'Jyh 

500ipmTfSffl(=r 1 B*IHS#Lfc. 

*«>fc. ^U^P^fK 5 i)y\>li>RXffc 5 'J 
■vh^D*. 500rpm T*^;Slcr 10#M8lttL 



$ 5 t)"jHMT)UMlfb»s 0.2 (Ottift 5 



i sics-t. 

[0042] 

S!ii«iJ 6 7K'J*-7t?*-h«}|g D <z>!gig§i& 

M 5 IZfcL^T, p-tert-^;U7xy— )\, 123.5g $ 

« 5 tH«i=ur7KU*-**-h«lfi d sit 
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5 liter of 0.03 rule with hydrochloric acid 5liter of alkali 
washing , 0.2 normal sequential after doing water wash 
(twice ), methylene chloride was removed with the acid 
washing , water 5 liter , polycarbonate -poly dimethylsiloxane 
(PC -PDMS ) copolymer A of flake was acquired. 

viscosity average molecular weight of this PC -PDMS 
copolymer A (Mv ) and content of PDMS structural unit is 
shown in the Table 1 . 

[0040] 

Production of Production Example 4 PC -PDMS copolymer B 

In Production Example 3, reactive PDMS 185g in 93 g, other 
than changing p- 1- butylphenol 123.5g into p- cumyl phenol 
1 74.5g, PC -PDMS copolymer B was acquired to similar to 
Production Example 3. 

viscosity average molecular weight of this PC -PDMS 
copolymer B and content of PDMS structural unit are shown 
in the Table 1 . 

[0041] 

p- 1- butylphenol 1 23. 5g was melted in polycarbonate 
oligomer solution 1 O.OIiter which is acquired with 
theproduction Production Example 1 of Production Example 
5 polycarbonate resin C. 

Next, in this, with 500 rpm 1 hour it agitated with room 
temperature including sodium hydroxide water solution of 
methylene chloride Sliter , bisphenol A (bisphenol A :800g, 
NaOH:420g, water: 6.55 liter ) and triethylamine 1.17ml . 

After that, with 500 rpm 10 min it agitated with ambient 
temperature including methylene chloride 51iter and water 5 
liter . 

After stopping stirring , static separation it did, acquired 
organic phase . 

This organic phase with sodium hydroxide water solution 
51iter of 0.03 rule with hydrochloric acid Sliter of alkali 
washing , 0.2 normal sequential after doing water wash 
(twice ), methylene chloride was removed with the acid . 
washing and water 5 liter , polycarbonate resin C of flake was 
acquired. 

viscosity average molecular weight of this polycarbonate 
resin C is shown in Table 1 . 

[0042] 

In production Production Example 5 of Production Example 6 
polycarbonate resin D, other than changing p- 1- butylphenol 
123.5g into p- cumyl phenol 174.5g, polycarbonate resin D 
was acquired to similar to Production Example 5. 
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C<7)7K'J*— HUB! D (Dl&f&W-tSlftlS. viscosity average molecular weight of this polycarbonate 
1 UlC^^o re sin D is shown in Table 1 . 

[0043] [0043] 

[SU1 [Table 1] 



9f 1 £ 





(MvD 


PDMStit&ijitt 


PC-PDMS *££t*A 


14000 


4.0 


PC-PDMS #S£t*B 


13900 


2.0 




14000 




I'lt-fl-WiD 


13900 





[0044] 

ai)PDMS«£*tt^fi 

^Ph>^a^ftHlX^<7h;U( 'H-NMR)<7)S!l 
SlCfclvC* 1.7ppmlcMb+lStfX7xy— JUA 

2)ttfi¥lft»^fi(Mv) 

^□-f^ft^T. 20 deg c ictsi+att 

C 7? 1=1.23 x 10* 5 -Mv a83 
[0045] 

nj&ffli 1-5 atfit«« 1-3 

>KU 230 deg C iCTfftBLT, *U?MbLfc. 
ftfc\ BfclftltfflfcLTtt. MJX(2,4-v-tert-:7 

PDMS *fi*fi^«at«lfiES* 2 SIC 

fcfc\ BtSEtt. H«ttfl>*£!*ffll\ 280 deg 
Lfco 

Si IS80EPN,S»*):50 h>,tt tU* :250cm 3 /#, 



[0044] 

Note 1) PDMS structural unit content 

At time of measuring proton nuclear magnetic resonance 
spectrum (<sup> I </sup>H-nmr ), it sought with peak of the 
methyl group of isopropy! of bisphenol A which is seen in 1.7 
ppm and the intensity ratio of peak of methyl group of 
dimethylsiloxane which is seen in 0.2 ppm . 

2) viscosity average molecular weight (Mv ) 

With Ubbelohde viscometer tube , it measured intrinsic 
viscosity [;et] of methylene chloride solution in 20 deg 
Ccalculated from following relationship 

[;et] = 1.23 X 10<sup>-5</sup>* Mv<sup>0.83</sup> 

[0045] 

Working Example 1-5 and Comparative Example 1-3 

With proportion which is shown in Table 2 , dry blend it did 
each component , did to push out with 230 deg C, pelletizing 
did. 

Furthermore, stearic acid monoglyceride was used with tris (2 
and 4 -di-t-butyl phenyl ) phosphite , as mold release as 
antioxidant . 

viscosity average molecular weight of pellet which it acquires 
(Mv ), PDMS structural unit content and mold release 
pressure are shown in Table 2 . 

Furthermore, as for mold release pressure , it formed with 280 
deg C making use of die of cylinder , protruding did and 
measured mold release resistance at thetime of (mold 
release ). 

Next, pellet which is acquired, injection molding was done 
with condition of molding machine Toshiba Machine Co. 
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8tti5E2):1500kg/cm 2 St:v^jU£> 
2024,rit»Sfi:340 deg C,4S!Sfi:115 deg C, 

*©ftf*"CWffiRE»U S 120mm,H£ 0.6mm 
© DVD StiftftJftLfc. 



[0046] 

DVD»«S* 100 *I*»U «*lft^ofc«» 

3.76kg,iS£ lm/»,KftJt& 
50mm T*;l1SLfco 

«S*S, 18mm ©W©l*»«T*Lfc. 



IS¥ttai;aB»r(An)*HSLfc. 



Sffi©Pfl»aMF(5jim)]xi00 £IM,\20 @FJt 
©¥*&«tJlll*fc. 

i!Stt-3>a«/S?^-X3-3f UM-3 

U^^^vaVyv-V— »hvXT-A ADR-2000 
^ffll\"T-<X^©cfJi0^b 10mm,30mm St/ 
50mm ©n«±©fiE*©jSta^aiSLfc. 



m 4 SIZU*— r— >a>(R=An-t)©tt** 

CCT\ t li7VX£JS£(nm)T*fe£o 

[0047] 

[ft 2] 
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Ltd. (DB 69-055-0983 ) supplied IS80EPN ,molding 
force :50ton , injection rate :250cm <sup>3 
</sup>/second , injection pressure :1500kg/cm <sup>2 
</sup>,mold material quality:duralumin 2024,molding 
temperature :340 deg C,die temperature :1 15 deg C,cooling 
time 5second xavity part :nonelectrolytic nickel plating , 
DVD substrate of diameter 120 mm ,thickness 0.6mm was 
drawn up. 

[0046] 

DVD substrate each 100 it forms, it shows number of layers 
which does not crackin Table 3 . 

Furthermore, crack here, sprue part and disk are cut off, the 
sprue part remains inside molding machine , you say . 

In addition, after forming, 48 -hour passage falling dart 
impact test of molded article of thetime was measured with 
load 3.76kg , velocity lm/sec ,anvil long diameter 50mm . 

Furthermore, interior of place of radius 18mm hitting was 
done. 

energy (J ) of falling dart impact test is shown in Table 3 . 

Furthermore, transfer property and birefringence (:de n ) were 
measured concerningthings such as Working Example 1 and 
Comparative Example 1 . 

Here, transfer property called {recess depth of height /mold 
surface of convex portion of molded article (5;mu m )} X 
100, mean value of 20 places was used. 

Furthermore, measurement used Nikon Corporation (DB 
69-055-0868 ) supplied [mejaasukoopu ] UM-3. 

Result is shown in Table 4 . 

In addition, choosing point of option on circumference of 10 
mm ,30 mm and 50 mm from center of disk , making use of 
ORC Company 

make[dabururifurakushonmejaamentoshisutemu ] ADR-2000, 
it measured measurement of birefringence (:de n ). 

Value of retardation (R=:de n* t ) is shown in Table 4 . 

Here, t is disk thickness (nm ). 

[0047] 

[Table 2] 
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[0048] [0048] 
[S3] [Table 3] 

SB2S- 2 





[Mv] 




m 




1 4000 


4.0 


2.0 


ITOJ2 


1 3900 


2.0 


2.3 




14000 


2.0 


2.2 




1 4500 


l.O 


2.5 


fSM0»l5 


14000 


4.0 


2.0 




14000 


0 


3.2 


Jtefi>i2 


13900 


0 


3.2 


mm 3 


14000 


0 


3.4 



[0049] [0049] 
[S4] [Table 4] 
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100 


1. 13 




100 


0. 98 




100 


0.96 




. 92 


0. 50 




100 


1.15 
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0.10 


itgfl!2 
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ifc&0J3 
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[0050] 

[a 5] 







(*> 


r-*> a > (nm) 


10mm 


30mm 


50mm 


SSIfift! 1 


94 


59 


54 


56 


item 


93 


60 


56 


57 



[0050] 
[Table 5] 



[0051] 



[0051] 

[Effects of the Invention] 

As for digital video disk substrate of this invention , in 
addition to fact that crackwhen forming is little, birefringence 
is small, at same time issuperior in transfer property . 

Therefore, as for this digital video disk substrate , it is used 
for ideal as substrate of the read-only type .added signal type , 
rewriting type or other digital video disk (DVD family ). 
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